HEAT EXCHANGER 



Field of the Invention 

5 The present invention relates to a heat exchanger; and, 

more particularly, to a heat exchanger for use in an 
automobile air conditioner. 

Background of the Invention 

10 

A conventional heat exchanger for use in, e.g., an 
automobile air conditioner usually includes a condenser for 
condensing a compressed coolant supplied from a compressor, 
an evaporator for supplying heat-exchanged cooled air to a 

15 duct connected to an air outlet unit of an evaporator case 
and a blower for feeding the heat-exchanged cooled air 
through the outlet unit of the evaporator case into a 
passenger's compartment, e.g., of an automobile. As is well 
known in the art, the evaporator usually has an evaporator 

2 0 coil for the flow of a coolant and a number of evaporator 
fins attached thereto for facilitating heat exchange between 
the coolant flowing through the evaporator coil and the air 
flowing through the heat exchanger, e.g., an air conditioner. 
In the conventional heat exchanger, when a condensed 

25 coolant is fed to the evaporator coil through an expansion 
valve thereof, the evaporator absorbs heat through the 
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evaporator fins from air surrounding the evaporator to 
thereby perform cooling operation on the air. The cooled 
air is fed to the passenger's compartment, e.g., of the 
automobile by blowing operation of the blower. 
5 In the conventional heat exchanger, after air is 

incorporated in an air inlet grille of the evaporator, heat 
exchange is performed on this air by the evaporator to 
thereby feed the heat-exchanged air, i.e., cooled air to the 
air outlet unit of the heat exchanger through a blower. As 

10 a result, this heat-exchanged air is fed through the air 
outlet unit of the evaporator case into a passenger's 
compartment, e.g., of the automobile. 

For example, Fig. 1A shows a schematic view of a 
conventional heat exchanger 100. Fig. IB illustrates a 

15 schematic cross sectional view of a conventional heat 
exchanger 100 taken along a line X-X in Fig. 1A. The 
conventional heat exchanger 100 includes an evaporator 2, 
blowers 4 and 4', guide units 3 and 3' and air outlet units 
6 and 6' accommodated in an evaporator case 1. In Figs. 1A 

20 and IB, arrows represent flows of air. 

First, air is fed from above and below into the inner 
part of the heat exchanger 100 through the blowers 4 and 4' 
as shown in Fig. 1A. The air is fed to the evaporator 2 by 
blowing operation of the blowers 4 and 4', respectively. 

25 The evaporator 2 performs heat-exchange operation on the air, 
thereby supplying heat-exchanged air into a passenger's 
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compartment (not shown), e.g., of an automobile. 

Since, however, in the conventional heat exchanger 100, 
heat exchange operation on the air from supplied outside 
into the evaporator 2 is performed by flowing the air 
5 through the evaporator 2 only once, heat exchange capability 
is limited. Hence, in order to increase the heat exchange 
capacity thereof, the capacity of the evaporator 2 should be 
increased. This increases the volume of the heat exchanger 
100 to thereby exact cost and deteriorate the heat exchange 
10 efficiency thereof. 

Summary of the Invention 

It is, therefore, an object of the present invention 
15 to provide a heat exchanger for use in an automobile air 
conditioner for performing heat-exchange operation by 
flowing air from outside through the evaporator to supply 
heat-exchanged air and then performing heat-exchange 
operation on the heat-exchanged air through the evaporator 
20 once more, thereby enhancing heat exchange efficiency and 
decreasing the volume of the heat exchanger. 

In accordance with a preferred embodiment of the 
present invention, there is provided a heat exchanger 
comprising : 
25 an evaporator; 

a blower; 
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an air inlet unit; and 
an air outlet unit, 

wherein air is fed from outside into the inner part of 
the heat exchanger through the air inlet unit and then the 
5 air flows toward the blower through a first predetermined 
portion of the evaporator to thereby supply first heat- 
exchanged air and thereafter, the first heat-exchanged air 
is fed to the air outlet unit through a second predetermined 
portion of the evaporator by the blowing operation of the 
10 blower to thereby supply second heat-exchanged air. 

Brief Description of the Drawings 

The above and other objects and features of the 
15 present invention will become apparent from the following 
description of preferred embodiments given in conjunction 
with the accompanying drawings, in which: 

Figs. 1A and IB show schematic views of a conventional 
heat exchanger; 

20 Fig. 2 depicts a schematic view of a heat exchanger in 

accordance with a preferred embodiment of the present 
invention; and 

Fig. 3 illustrates a schematic view of a heat 
exchanger in accordance with another preferred embodiment of 

25 the present invention. 
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Detailed Description of the Preferred Embodiments 

Fig. 2 depicts a schematic view of a heat exchanger 
200 in accordance with a preferred embodiment of the present 
5 invention. The heat exchanger 200 has two symmetrical parts, 
i.e., a left half part 210 and a right half part 220 as 
shown in Fig. 2. 

The heat exchanger 200 includes air inlet units 5 and 
5', an evaporator 2, guide units 3 and 3', blowers 4 and 4' 

10 and air outlet units 6 and 6' accommodated in an evaporator 
case 1. In this preferred embodiment of the present 
invention, the blowers 4 and 4 ' are located opposite to the 
air inlet units and the air' outlet units with regard to the 
evaporator 2 as shown in Fig. 2. Further, the blowers 4 and 

15 4', the air inlet units 5 and 5' and the air outlet units 6 
and 6' are arranged horizontally on a substantially same 
plane as shown in Fig. 2. In Fig. 2, arrows represent flows 
of air. 

In the heat exchanger 200, air is first fed from 
2 0 outside into the inner part of the heat exchanger 200 
through the air inlet units 5 and 5', respectively. Then 
the air flows toward the blowers 4 and 4' through first 
predetermined portions, e.g., center portions "B" and "B' " 
of the evaporator 2 to thereby supply first heat-exchanged 
25 air, respectively. 

The first heat-exchanged air flows through second 
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predetermined portions, e.g., end portions "A" and "A'" of 
the evaporator 2 by blowing operation of the blowers 4 and 
4' to thereby supply second heat-exchanged air toward the 
air outlet units 6 and 6', respectively. Thereafter, the 
second heat-exchanged air is supplied to a passenger's 
compartment (not shown), e.g., of an automobile. 

In this preferred embodiment of the present invention, 
the air inlet units 5 and 5' are located in front of the 
center portions "B" and "B 7 " of the evaporator 2; and the 
air outlet units 6 and 6' are located in front of the end 
portions "A" and "A' " of the evaporator 2 as shown in Fig. 2. 

Fig. 3 illustrates a schematic view of a heat 
exchanger 300 in accordance with another preferred 
embodiment of the present invention. The heat exchanger 300 
includes air inlet units 15 and 15', an evaporator 12, guide 
units 13 and 13' , blowers 14 and 14' and air outlet units 16 
and 16' accommodated in an evaporator case 11. In Fig. 3, 
arrows represent flows of air. 

In this another preferred embodiment of the present 
invention, the blowers 14 and 14' are located opposite to 
the air inlet units and the air outlet units with regard to 
the evaporator 12 as illustrated in Fig. 3. Further, the 
blowers 14 and 14', the air inlet units 15 and 15' and the 
air outlet units 16 and 16' are arranged horizontally on a 
substantially same plane as illustrated in Fig. 3. 

In the heat exchanger 300, air is first fed from 



outside into the inner part of the heat exchanger 300 
through the air inlet units 15 and 15', respectively. Then 
the air flows toward the blowers 14 and 14' through first 
predetermined portions, e.g., end portions "A" and "A'" of 
the evaporator 2 to thereby supply first heat-exchanged air, 
respectively . 

The first heat-exchanged air is fed to the air outlet 
units 6 and 6' through second predetermined portions, e.g., 
end portions "B" and "B"' of the evaporator 2 by blowing 
operation of the blowers 14 and 14' to thereby supply second 
heat-exchanged air toward the air outlet units 16 and 16' , 
respectively. Thereafter, the second heat-exchanged air is 
supplied to a passenger's compartment (not shown), e.g., of 
an automobile. 

In this another preferred embodiment of the present 
invention, the air inlet units 15 and 15' are located in 
front of the end portions "A" and "A"' of the evaporator 12; 
and the air outlet units 16 and 16' are located in front of 
the center portions "B" and "B"' of the evaporator 12 as 
illustrated in Fig. 3. 

It should be noted that in the above-mentioned 
preferred embodiments of the present invention, the guide 
units 3, 3', 13 and 13' guide flow of the first heat- 
exchanged air. 

While the present invention has been described with 
respect to certain preferred embodiments only, other 



modifications and variations may be made without departing 
from the sprit and scope of the present invention as set 
forth in the following claims. 



